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4.2.3
Modulation and spreading

The UTRA modulation scheme is QPSK (8PSK is also used for 1.28Mcps TDD option). For HS-DSCH transmission, 16QAM and 64QAM can also be used. 16QAM and 64QAM are further supported for E-DCH transmission, and 16QAM is supported for MBSFN
 FACH transmissions. Pulse shaping is specified in the TS 25.100 series.

With CDMA nature the spreading (& scrambling) process is closely associated with modulation. In UTRA different families of spreading codes are used to spread the signal:

-
For separating channels from same source, channelisation codes derived with the code tree structure as given in TS 25.213 and 25.223 are used.

-
For separating different cells the following solutions are supported.

-
FDD mode: Gold codes with 10 ms period (38400 chips at 3.84 Mcps) used, with the actual code itself length 218-1 chips, as defined in TS 25.213.

-
TDD mode: for the 3.84Mcps and 1.28Mcps TDD options, scrambling codes with the length 16 are used as defined in TS 25.223; for the 7.68Mcps TDD option, scrambling codes with length 32 are used.

-
For separating different UEs the following code families are defined.

-
FDD mode: Gold codes with 10 ms period, or alternatively S(2) codes 256 chip period.

-
TDD mode: for the 3.84Mcps and 1.28Mcps TDD options, codes with period of 16 chips and midamble sequences of different length depending on the environment; for the 7.68Mcps TDD option, codes with period of 32 chips and midamble sequences of different length depending on the environment.

4.2.4
Physical layer procedures

There are several physical layer procedures involved with UTRA operation. Such procedures covered by physical layer description are:

1)
The power control, inner loop for FDD mode, and for the 3.84Mcps TDD and 7.68Mcps TDD options open loop in uplink and inner loop in downlink, for 1.28Mcps TDD option, open loop in uplink and inner loop in both uplink and downlink.
2)
Cell search operation.
3)
Uplink synchronization control with open and closed loop.
4)
Random access
5)
Procedures related to HS-DSCH transmission, including HS-SCCH less operation and MIMO transmission.

6)
Procedures related to E-DCH transmission, including MIMO transmission.

7)
Procedures related to discontinuous transmission and reception.
� MBSFN transmission is characterised by a group of synchronised base stations transmitting the same wave form by using a common scrambling code
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